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Abstract
·AIM:Toevaluatethefrequencyofbacterialfloraof
conjunctivaafterdeath (cadavereyes)whichwillgive
informationaboutthebacterialcontaminationofdonor
eyes,andthe sensitivityofisolatedbacteriato
thecommonlyusedantibioticsinophthalmicpractice.
·METHODS:Conjunctivalswabsweretakenfromthe
cadavers (motorvehicleaccidentdeathsandpatients
whodiedinthehospital),within6hafterdeath,andsent
forcultureandsensitivitytest.Conjunctivalswabs,taken
fromthehealthyconjunctivaofpatientsadmittedfor
cataractsurgery,weresentforcultureandsensitivityas
controls (eyesinthoseoflivingstatus).Thebacterial
isolates were tested against the commonly used
antibiotics (chloramphenicol,gentamicin,ciprofloxacin)
inophthalmologypractice.
· RESULTS:Bacteriawereisolatedin41outof100
conjunctivalswabs(41%),takenfrom50cadavers(study
group).Coagulasenegative wasthe
mostcommonbacteriaisolated (15%),followedby
(5%).Gentamicinwaseffective
againstmajorityofthebacterialisolates(82%).Bacteria
wereisolatedfrom7outof100conjunctivalswabstaken
ascontrolgroup (eyesinlivingstate).Coagulase
negative was the most common
organism(5%)isolatedincontrolgroup;theotherswere
(1%)andbetahemolyticus
(1%).
·CONCLUSION:Bacteriawereisolatedfrom41%ofthe
cadavereyes.Highpercentagesensitivityofthebacterial
isolatestogentamicin (82%)supportsthepracticeof
thoroughirrigationoftheeyeswithgentamicinsolution
beforestartingtheprocedureofenucleationfollowedby
immersionoftheenucleatedeyeballsingentamycin
solution,topreventthebacterialcontamination.
·KEYWORDS: bacterialflora;conjunctiva;cadavereyes;
cataracteyes
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INTRODUCTION
V
isioncanbeimprovedbycornealtransplantationin
patientswithcornealblindness,duetoinfections,
injuries,cornealdystrophiesandbullouskeratopathy.The
incidenceof penetratingkeratoplastyhasincreased
worldwide,especiallyinthedevelopingcountries.Donor
cornea(harvestedafterdeathfromthecadavereyes)is
essentialforcornealtransplantationorkeratoplasty.Donor
corneafromlocaldonationsisnotadequateinMalaysiaand
itistobeimportedfromabroad,whichisevidencedinthe
fifthreportofnationaltransplantregistryMalaysia.Outof
993donorcorneasutilizedfortransplantationfrom2004to
2008,thesourceofdonorcorneawas16%fromlocaldonors,
64%fromUSAand20%fromSriLanka
[1].
Variationsinretrievalforcadaverdonoreyescannotbe
avoidedbecauseofsocial,emotionalandethicalfactorsof
organdonation.Thepracticeofenucleationandpreserving
thewholeglobebymoistchambermethodisstillcarriedout
inmanydevelopingcountries,andinsmalleyehospitals,
wherepropersophisticatedeyebankisnotavailable.Itis
easytoperformenucleationprocedurewhencomparedtothe
removalofcorneoscleralrim;andthereisnoneedof
preservationmediatostorethewholeglobe.Hence,itis
muchlesscostlythanthedonorcorneapreservedinMcCarey
andKaufman(MK)mediumorOptisolmedium.
Sincethereisapossibilityofbacterialcontaminationofthe
eyesafterdeath,aconjunctivalswabistakenroutinelybefore
cleaningthedonoreyeballwithnormalsalinecontaining
antibiotic.Thedonorcorneafromtheeyeballpreservedby
moistchambermethodisusuallyutilizedforcornealgrafting
within24hor48h(beforetheavailabilityofcultureand
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sensitivitytest).Hence,itisessentialtotakeallmeasuresto
preventbacterialcontamination.
Therearemanyreportsavailablefromdifferentcountrieson
theincidenceofpositivebacterialculturesfromthe
conjunctivalswabstakenfromthedonoreyeballs,priorto
washingwithsalinecontainingantibiotic.Positivebacterial
culturefromthecadavericeyeshasbeenreportedtobe
varyingbetween12.4%and100%
[2-7].Theliteraturesearch
didnotshowanyreportonthissubjectfromMalaysia.
Therefore,thepresentstudywasundertakentoevaluate1)
thefrequencyofbacteriaisolatedfromtheconjunctivalsacin
theeyesafterdeathand2)their antibioticsensitivity
tothecommonlyusedantibioticsinophthalmologypractice.
SUBJECTSANDMETHODS
Subjects Theconjunctivalswabsweretakenfromrighteye
andlefteyeof50cadavers(motorvehicleaccidentdeaths
andpatientswhodiedinUniversityHospital,KualaLumpur
andkeptinthemortuary)within6hafterdeath.The
specimenswerenottakenfrompatientswhodiedof
septicaemia.Allthebodieswereinthecoldstorageroomin
themortuarybeforethecollectionoftheconjunctivalswabs.
Inthecontrolgroup,dependingontheeyetobeoperatedfor
cataract,theconjunctivalswabwastakenfromtherighteye
orlefteyeintheoutpatientdepartmentonthedayof
admission(beforetheinstillationofanypreoperative
antibioticeyedrops).
Methods Underasepticprecautions(usingsterileglovesand
sterilecottonswab),theconjunctivalswabsweretakenfrom
thelowerfornixoftheconjunctiva(withouttouchingthe
eyelids)usingCopansteriletransportswab,M40Transystem
andputintoAmie'stransportmedium(Italy),Figure1.This
mediumwithcharcoalisanon-nutritional,phosphate
bufferedtypemediumusedtomaintaintheviabilityof
microorganismswithoutasignificantincreaseingrowth.The
swabsweresentimmediatelytothemicrobiologylaboratory
forprocessingthecultureandsensitivitytest.Inthe
laboratory,swabwithculturematerialwasstreakedacross
themedia(bloodagar,chocolateagar,andMcConkeyagar)
inlines,afterburningthewireloopinbetweenthemedia
plates.ThebloodagarandMcConkeyagarplateswere
incubatedat35℃,andchocolateagarplatewasincubatedin
5%CO2 at30℃ .Theplateswerereadafter48hforany
growthoforganisms.Anygrowthobtainedwasprocessed
andtheorganismwasidentifiedusingstandardmicrobiology
methods.Antibioticsensitivitytestingoftheisolatedbacteria
wasperformedusingNCCLSdiscdiffusionmethodagainst
commonlyusedantibiotics(chloramphenicol,gentamicin,
ciprofloxacin)inophthalmologypractice
[8].Theswabswere
takenduringofficehourssothattheywouldbeprocessed
immediatelyinthelaboratory.
Inthecontrolgroup,onedropof0.5%proparacainewasput
intheconjunctivalsacbeforetakingtheswab.The
conjunctivalswabwastakenunderasepticprecautions(using
sterileglovesandsterilecottonswab)fromthelowerfornix,
withouttouchingtheeyelids.Theswabswereprocessedfor
cultureandsensitivitytestinmicrobiologydepartmentinthe
samewayasdescribedabove.Theresultswereenteredona
datasheetandanalysedusingSPSSprogramme.This
researchprojectwasapprovedbyethicscommitteeofFaculty
ofMedicine,UniversityofMalaya.
RESULTS
Theconjunctivalswabsweretakenfrom100cadavereyes
andfrom100eyeswithhealthyconjunctivaofcataract
patients,overaperiodofsixmonths.Outof100conjunctival
swabstakenfromcadavereyes,bacteriawereisolatedin41
eyes(41%).Outofthese41positivecultures,34had
monomicrobialgrowthand7hadpolymicrobialgrowth(2
organismsin5culturesand3organismsin2cultures).Outof
total50bacterialisolatesfromcadavereyes,coagulase
negative (15%)wasthemostcommon
bacteriaisolatedfollowedby (5%),
Table1.
Theisolationofbacteriawaslessinthespecimenssent
within2hafterdeathwhencomparedtothespecimenssentat
latertime(Table2).
Gentamicinwaseffectiveagainstmajorityofthebacterial
isolates(41/50,82%),followedbyciprofloxacin(31/50,
62%)andchloramphenicol(28/50,56%),Table3.
Bacteriawereisolatedfrom7outof100conjunctival
specimenstakenfrompatientsadmittedforcataractsurgery
Figure1ShowingCopanswabwithtransportmedium.
633(eyesinlivingstate-controlgroup).Coagulasenegative
wasthemostcommonorganism(5%)isolated
inthecontrolgroupalso;theotherswere
(1%)andbetahemolyticus (1%).
,alltheseisolatesweresensitivetoallthreeantibiotics
tested.
DISCUSSION
Thefrequencyofpositivebacterialculturesintheeyesafter
deathnotedinourstudy(41%)iswithintherangeof
previouslyreportedfigures(Table4).Coagulasenegative
wasearlierknownas ,
andisolationofthisorganismwasreportedinsomeofthe
earlierstudies
[4,9,10].Isolationof was
reportedin5.8%,17.5%,18.5%ofdonoreyesinearlier
studies
[2,4,9].
Gentamicinsensitivityagainstallbacterialisolates(82%)in
ourstudyisslightlylowerthan86.4%reportedbyPardosand
Gallagher
[2],butmuchhigherthan53.9%reportedby
SatpathyandAngra
[4].However,gentamicinresistance(18%)
seeninourstudyismuchlowerthanpreviousreports63.4%
and69.8%
[11,12].Gentamicinhasbeenreportedtobethemost
effectiveantibioticusedfordecontaminationofdonoreyes
priortoenucleationprocedure
[13,14].Itisthemostwidelyused
antibioticinallthecommerciallyavailablecornealstorage
media.
Panda
[15] havesuggestedthatpretreatmentofcadaveric
eyeswith50mg/mLchloramphenicoland0.5mg/mL
gentamicinfor10minbeforepreservationand10minbefore
keratoplasty,followedbyusageofsamedropspost
operativelyuntiltheculturereportisavailable,toreducethe
postoperativeinfections.
Thoroughirrigationwith20mLofsterilesalinepriorto
enucleationdecreasedtheincidenceofbacterial
contaminationby12.4%
[2].Gopinathan
[16] reportedthata
contactof3mindurationbetweenpovidone-iodine5%and
donorgloberemainssatisfactorydecontaminationprocedure
whencomparedtociprofloxacin0.3%orgentamicin0.3%.
Panda
[10] reportedthata20mLsterilesalinewashof
enucleatedeyeballresultedina20%decreaseintheamount
ofbacterialcontamination.Theysuggestedsalinewash
followedbytreatmentwith1%povidone-iodinefor3minisa
moreeffectivemethodofdecontamination(64%decrease)
ofdonoreyesthan0.3%ciprofloxacinfor10min(47.6%
decrease)or0.3%gentamicinfor10min(21.7%decrease).
PelsandVrensen
[17] studiedtheeffectivenessofmicrobial
decontaminationandcornealtoxicityofpovidone-iodineby
immersingthedonoreyesindifferentconcentrations
(5-100mg/mL)fordifferenttimes(2-30min).Theyconcluded
thatimmersionofhumandonoreyesin5mg/mLof
povidone-iodinesolutionfor2minreducesmicrobial
contaminationofdonorcorneaswithoutrelevantpenetration
ofiodineintocorneallayers.Higherconcentrationsdonot
furtherreducecontamination,whereastheiodinepenetration
intocorneallayersistoxicforcornealfibroblasts.
Inourstudy,thenumbersofpositivecultureswasmorefrom
theswabssentafter2hofdeathwhencomparedtotheswabs
sentbefore2h(Table2).Panda
[10] andMatsumoto
[18] supportthisfinding.Theyreportedthatlonger
intervalsbetweendeathandenucleation(tissueharvesting)
wereassociatedwithhigherpositivemicrobialgrowthrates.
Therefore,itisrecommendedthatthedonoreyeballsor
Table 1  Showing various bacteria isolated from the 
conjunctival swabs in cadaveric eyes                ( n =100) 
Bacteria  n  Percentage(%) 
Coagulase negative staphylococcus 
1  15  15 
Pseudomonas aeruginosa 
2  5  5 
Staphylococcus aureus 
3  3  3 
Streptococcus pneumonia  2  2 
Streptococcus viridance  1  1 
Beta haemolyticus streptococci  2  2 
Diphtheroids  4  4 
Haemophilus influenza  3  3 
Acetobacter species  3  3 
Klebsiella species 4  3  3 
Eschericia coli  2  2 
Citrobacter species  2  2 
Enterobacter species  1  1 
Neisseria  lactamica  1  1 
Branhamella catarrhalis  1  1 
Proteus species  1  1 
Leuconostoc species  1  1 
1Coagulase negative s taphylococcus+Haemophylus influenza; 
Coagulase negative s taphylococcus+Streptococcus viridians; 
Coagulase negative staphylococcus+Acenetobacter species   
2 Pseudomonas aeruginosa+Klebsiella pneumonea;  Pseudomonas 
aeruginosa+Acenetobacter species  
3 Staphylococcus aureus+Acenetobacter species+Enterobacter 
species 
4Klebsiella species+Eschericia coli+Branhamella catarrhalis. 
 
Table 2  Showing the positive cultures at different time intervals 
after death when the conjunctival swabs were sent      ( n =100) 
Time interval after death 
when swab was taken  n  No. of 
+ve cultures 
Percentage 
(%) 
up to 60min (1h)  8    1   12.5 
65-120min (2h)  14    3   21.4 
125-180min (3h)  28  16  57.1 
185-240min (4h)  18  10  55.5 
245-300min (5h)   26   8   30.8 
305-360min (6h)   6   2   33.3 
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corneoscleralbuttonsberemovedassoonaspossibleafter
death.
Inalargesurveyinvolving10271individualsbetween1952
and1968,Locatcher-KhorazoandGutierrez
[19] found
, and
diphtheroidstobethemostcommonlyisolatedorganisms
fromthenormalconjunctivalsac.Inastudyof276healthy
eyes,Capriotti
[20] reportedthatthecommonlyisolated
organismsfromhealthyconjunctivawerecoagulasenegative
(28.6%), (19.9%),
(9.8%), /
(6.5%),and (6.2%).SinghandLim
[21] reported (24.5%)asthemost
commonorganismisolatedfrom200healthyindividualsin
Malaysia;theothersbeing species(21.5%),
(3.5%),acetobacterspecies(2.5%),
species(1.5%)and species(1%).
Inourstudy,bacterialgrowthwasnotedin7%ofcontrol
group(eyesinlivingstatus);theorganismswerecoagulase
negative (5%), (1%)
andbetahemolyticus (1%).Thepreservative
presentinthetopicalproparacainemayaffecttheculture
positivityinthelivingeyestocertainextent.
Thethreefoldincreaseinisolationofcoagulasenegative
(15%)inthestudygroup(afterdeath)when
comparedto5%inthecontrolgroup(inlivingstatus)is
suggestiveofcontaminationafterdeath.Positivebacterial
culturesin41%ofthecadavereyesand82%sensitivityofall
isolatestogentamicinnotedinourstudysupportstheclinical
practiceofirrigationofthecadaverdonoreyeswithnormal
salinecontaininggentamicinpriortoenucleation,and
immersionoftheenucleatedeyeballsingentamicinsolution,
topreventthechancesofbacterialcontamination.
Theisolationofpathogensfromthedonoreyeballsand
awarenessoftheirdirectcontributiontoposttransplant
infectionshavemadeitpossibletotakepropercarebyusing
Table 3  Showing sensitivity report of bacterial isolates against commonly used antibiotics in ophthalmology practice 
Organism  No. of 
strains 
Chloramphenicol 
No. sensitive (%) 
Gentamicin  
No. sensitive (%) 
Ciprofloxacin  
No. sensitive (%) 
Coagulase negative staphylococcus  15  14 (93)  12 (80)  13 (87) 
Pseudomonas aeruginosa  5  0 (0)  5 (100)  3 (60) 
Staphlococcus aureus  3  2 (67)  2 (67)  3 (100) 
Streptococcus pneumonia  2  1 (50)  1 (50)  2 (100) 
Streptococcus viridance  1  0 (0)  1 (100)  1 (100) 
Beta hemolyticus streptococci  2  2 (100)  1 (50)  2 (100) 
Diphtheroids  4  3 (75)  4 (100)  3 (75) 
Haemophilus influenza  3  2 (67)  3 (100)  2 (67) 
Acetobacter species  3  1 (33)  2 (67)  2 (67) 
Klebsiella species  3  0 (0)  2 (67)  2 (67) 
Eschericia coli  2  0 (0)  2 (100)  1 (33) 
Citrobacter species  2  1(50)  2 (100)  0 (0) 
Enterobacter species  1  0 (0)  1 (100)  0 (0) 
Neisseria lactamica  1  1 (100)  0 (0)  1 (100) 
Branhamella catarrhalis  1  1 (100)  1 (100)  1 (100) 
Proteus species  1  0 (0)  1 (100)  0 (0) 
Leuconostoc species  1  0 (0)  1 (100)  0 (0) 
 
Table 4  Showing the frequency of positive bacterial cultures from donor eyes reported in the literature  
Author  No. of eyes studied  Positive bacterial cultures (%)  Most common organism isolated (%) 
Bobergrans et al, 1962
[6]  65  87.3  Streptococcus pneumonia (49) 
Rollins & Stocker, 1965
[5]  100  61  Staphylococcus epidermidis 
Polack et al, 1967
[7]  240  100  -- 
Pardos & Gallagher, 1982
[2]  4167  12.4  Staphylococcus epidermidis (66.4) 
Poole & Michael, 1984
[3]  70  20  -- 
Satpathy & Angra, 1993
[4]  1557  39.2  Staphlococcus albus (28.1) 
Panda et al, 1997
[9]    2150  41.1  Staphlococcus albus (37) 
Panda et al, 2006
[10]  200  75.5  Coagulase negative staphylococcus (29.1) 
Present study  100  41  Coagulase negative staphylococcus (15) 
 
635combinationofbroadspectrumtopicalantibioticstocover
theresistantorganisms.Fromthereportsavailableinthe
literature,itseemsthatathoroughsalinewashcontaining
gentamicinbeforeandafterenucleationofthedonoreyeballs
followedbytreatmentwith0.5%povidone-iodinefor2minis
themostappropriateproceduretobepracticedforeffective
decontaminationofthedonoreyes.
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